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Update: West Nile Virus Screening of Blood Donations 
and Transfusion-Associated Transmission - United States, 2003 

In 2002, transfusion-associated transmission (TAT) ofWest 
Nile virus (WNV) infection acquired through blood transfu- 
sion marked the emergence of a new threat to the U.S. blood 
supply (I). Although mosquito-borne transmission remains 
the predominant mode ofWNV transmission (2), identifica- 
tion of TAT underscored the need for WNV screening of 
donated blood. In June 2003, blood-collection agencies 
(BCAs) implemented investigational WNV nucleic acid- 
amplification tests (NATs) to screen all blood donations and 
identify potentially infectious donations for quarantine and 
retrieval. This screening was performed on approximately 6 
million units during June-December 2003, resulting in the 
removal of at least 8 18 viremic blood donations from the blood 
supply. This report summarizes the results of blood-donation 
screening tests conducted during 2003 and describes six cases 
of WNV TAT that occurred because of transfusion of com- 
ponents containing low levels of virus not detected by the 
testing algorithm. These data indicate that blood screening 
for WNV has improved blood safety. However, a small risk of 
WNV transfusion-associated transmission remains. To address 
this risk, changes to screening strategies are planned for 2004. 

BCA Testing Activities 
In June 2003, under the Food and Drug Administration’s 

(FDA) investigational new drug (IND) mechanism, BCAs 
began screening donations by using NATs from two test-kit 
manufacturers. Initial screening protocols included NAT per- 
formed on mini-pools (MI’ NAT) of samples from six or 16 
donations, depending on the test-kit manufacturer. Donation 
samples that were part of reactive mini-pools were tested indi- 
vidually. Any reactive samples were retested by individual 
donation testing (IDT NAT). In certain cases, an alternate 
sample from the same donation or an alternate NAT might 
have been used for retesting. In addition, selected blood banks 

serving areas with epidemic activity stopped using this MP 
NAT screening algorithm and implemented IDT NAT screen- 
ing during limited periods of the epidemic season. Donors of 
IDT NAT-reactive samples identified by either screening 
method were asked to participate in a BCA-directed follow- 
up study to confirm WNV infection and evaluate for the per- 
sistence of WNV RNA in blood samples collected 
subsequently. Both follow-up samples and the index- 
donation samples were tested for WNV-specific IgM antibody. 
Donations that were IDT NAT-reactive were not released for 
transfusion; these donors were deferred from donating blood 
again until 228 days after the date of collection for the last 
NAT-reactive sample and the documented development of 
WNV-specific antibody. 

To determine the sensitivity of the MI’ NAT-screening algo- 
rithm, certain BCAs performed retrospective testing studies in 
selected areas that experienced high rates of viremic donations. 
In these studies, individual components of archived MI’ NAT- 
negative donation samples were retested by IDT NAT 

Surveillance Activities 
For surveillance purposes, a donation that was repeatedly 

reactive on IDT NAT was considered to be from a presump- 
tive viremic donor (PVD). Cooperating local blood centers 
provided reports of PVDs (including donor age, sex, postal 
code, and date of donation) to state health departments, which 
provided reports to ArboNET, the national arbovirus surveil- 
lance system. 
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As of March 31, 2004,  state and  local health departments 
had  reported 818 I’VDs to ArboNET; dates of collection 
ranged from June 25  to December 2, 2003 (Figure). Com- 
plete information was available for 8  11  (99%) of these PVDs; 
six (1%) had West  Nile viral encephalit is or meningitis subse- 
quent  to donat ion (median age: 45  years, range: 28-76 years), 
137  (I 7%) had West  Nile fever (median age: 46  years, range: 
17-76 years), and  654 (81%) remained asymptomatic. Of 
the PVDs reported to ArboNET, 69  1  (85%) were residents of 
nine states (Colorado, Kansas, Nebraska, New Mexico, North 
Dakota, Oklahoma, South Dakota, Texas, and  Wyoming).  
These states exper ienced WNV epidemics in 2003 and 
accounted for 60% of reported cases of West  Nile viral 
encephalit is or meningitis. 

WNV Transfusion-Associated Transmission 
Investigations 

Since 2002,  public health authorit ies have been encouraged 
to investigate reports ofWNV illness among patients who had 
received blood transfusions <4 weeks before illness onset and  to 
report these suspectedTAT cases to CDC. A probableTAT was 
def ined as transfusion to a  recipient who 1) had  a  confirmed 
WNV infection (3) and  2) had  received a  blood product from 
a  NAT-reactive index donat ion associated with a  donor  with 
WNV-specif ic IgM ant ibody in the index donat ion or a  fol- 
low-up collection. A confirmed TAT case was def ined as meet- 
ing the criteria for a  probable case and having any one of the 
following criteria: 1) unlikely mosquito exposure during the 14  
days before recipient illness onset; 2) testing of remaining diag- 
nostic samples from the hospitalized transfusion recipient 

FIGURE. Number* of presumed West  Nile-viremic blood donors,  
by week of donat ion - United States, 2003 
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indicating that WNV infection occurred at the time of transfu- 
sion; or 3) transfusion of a co-component of the infectious 
donation into another recipient who then had a confirmed 
WNV infection. A case was classified as a noncase if WNV 
infection could not be confirmed in the recipient <4 weeks 
after the implicated transfusions, i fWNV RNA was not identi- 
fied in any implicated donation, or if all implicated donors were 
seronegative for WNV. If samples were not available to satisfy 
the criteria for probable, confirmed, or noncase classification, 
the case was considered inconclusive. 

During 2003, a total of 23 suspected cases of WNV TAT 
were reported to CDC. Public health authorities reported 15 
suspected cases ofWNVTAT among patients who had WNV 
illness after receiving transfusions. Another eight suspected 
cases were in recipients of components derived from low-level 
viremic donations that were identified during special retro- 
spective studies of MP-negative blood retested with IDT NAT 
by two BCAs. Follow-up of these eight cases was performed 
to determine if WNV infection had resulted from the impli- 
cated transfusions. As a result of these 23 investigations, six 
cases were classified as confirmed or probable WNV TAT, 11 
as noncases, and three as inconclusive. As of March 27,2004, 
three cases remained under investigation. 

In each of these six confirmed or probable cases, the recipi- 
ent received components from multiple donations; however, 
only one infectious blood component was found in each case. 
All six of these infectious donations had been collected dur- 
ing July 2%September 18, 2003, and were not identified in 
MI’ screening. The median age of the six recipients was 63 
years (range: 13-82 years); four had WNV encephalitis, one 
had West Nile fever, and one critically ill patient did not have 
discernible WNV-compatible illness despite confirmed WNV 
infection. A sufficient index-donation sample was available to 
estimate the titer of the implicated donor’s viremia in four of 
six cases: the median estimated viremia was 0.11 plaque-form- 
ing units per milliliter (pfu/mL) (range: 0.06-0.5 pfu/mL). 
Two of these six cases were reported previously (4; a descrip- 
tion of a third case follows. 

On August 3 1,2003, a male aged 13 years was admitted to 
a hospital with multiple injuries. On September 1, he received 
three units of packed red blood cells. On September 9, after 
hospital discharge, he had a maculopapular rash. On Septem- 
ber 12, he was readmitted to the hospital with fever, head- 
ache, vomiting, and diarrhea, consistent with West Nile fever; 
blood drawn on that day was positive for WNV-specific IgM 
antibody. 

The three transfused blood units had been collected during 
the second week of August 2003. No donors of this blood 

reported symptoms of WNV illness before or after donation. 
Samples from these donations were nonreactive for WNV 
RNA by MI’ NAT performed on six-specimen mini-pools. 
All other components derived from these three donations were 
quarantined immediately; there were no co-component 
recipients. Recalled plasma samples from the three index 
donations were WNV IgM negative. One donor seroconverted 
evidenced by development ofWNV-specific IgM antibody in 
serum collected 50 days after donation. Recalled plasma from 
this donor was reactive when tested by IDT NAT CDC con- 
firmed results by using polymerase chain reaction; the 
estimated viral load was 0.09 pfu/mL. The recipient recov- 
ered without sequelae. 
Reported by: S Kleinman, MD, American AssocofBloodBanks, Victoria, 
British Columbia, Canada. M  Busch, MD, Blood Systems Research 
Institute, San Francisco, California. S  Caglioti, Blood Systems Laboratories, 
Tape, Arizona. SL Stramer, PhD, R Dodd, PhD, American Red Cross, 
Gaitbersburg, Maryland. DM Strong, PbD, Puget Sound Blood Center, 
Seat&, Washington. WDickT, MD, Belle Bonjls Memorial Blood Center 
Denver, Colorado. B  Salvia& MS, M  Gilchrist, PbD, Univ of Iowa 
Hygienic Laboratov Iowa City; S  Brend, MPH, Iowa Dept of Public 
Health. H Nakbasi, PbD, J Epstein, MD, J Goodman, MD, Centerfor 
Biologics Evaluation and Research, Food and Drug Administration. 
M  Chamberland, MD, M  Kuebnert, MD, Div of Vtral and Rickettsial 
Diseasps. L Petersen, MD, N Crall, A  Marfin, MD, Div of Vector-Borne 
Injctious Diseases, National Center for Infectious Diseases; T Boo, MD, 
S  Montgomery, DVM, EIS ojicers, CDC. 

Editorial Note: Previous studies have documented that an 
estimated 80% of WNV-infected persons remain asymptom- 
atic but are believed to have viremia lasting a median of 6.5 
days (5,6). Asymptomatic WNV-infected persons with vire- 
mia likely represent the largest risk group of blood donors. 
Because symptom screening at the time of blood donation 
will not identify most viremic donors, screening by NAT was 
implemented rapidly to identify potentially infectious blood 
donations by detecting WNV RNA. 

Use of blood-donor screening for WNV by NAT under the 
IND mechanism has enhanced the safety of the blood supply. 
Despite this enhanced safety, documentation of the six WNV 
TAT cases in 2003 indicates that blood components contain- 
ing low levels of virus might escape detection and that at least 
some of these might be infectious. Virus loads in infectious 
donations were considerably lower in 2003 than in 2002 (I). 
In 2002, the estimated viremia levels in implicated donations 
were 0.8-75 pfulml, compared with 0.06-0.5 pfulmL for 
TAT cases during 2003. The reasons for this lower range are 
unclear, and the lower limit of donor viremia that can lead to 
transfusion-associated infection is unknown. 
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Data collected during 2003 will be considered by the blood 
supply community in collaboration with public health 
authorities when developing screening strategies for 2004, 
when widespread seasonal transmission ofWNV is expected to 
continue. MI’ screening will continue to identify most per- 
sons who donate during the short viremic period, but pro- 
spective IDT might be implemented in regions with high 
WNV-infection rates (i.e., high MP-screening-test yields). 
However, the capacity of laboratory equipment and person- 
nel for performing IDT and the availability of reagents are 
limited, and the higher false-positive rate of IDT (compared 
with MP screening) could have a negative short-term impact 
on the availability of blood in these regions. 

Approximately 4.5 million persons receive blood or blood 
products annually. Although persons needing blood transfu- 
sions should be aware of the limited risk for WNV infection, 
the benefits of receiving needed transfusions outweigh the 
potential risk for WNV infection. In addition, blood donation 
poses no risk to the donor for acquiring WNV, and the U.S. 
Public Health Service encourages blood donation. FDA, CDC, 
and the blood-collection community will continue to evaluate 
WNV-screening strategies to ensure blood safety 
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Update: Influenza Activity - 
United States, 2003-04 Season 

This report summarizes influenza activity in the United States 
during September 29, 2003-March 27, 2004,* and updates 
the previous summary (1). This report also summarizes human 
infections with avian influenza viruses related to poultry out- 
breaks in North America. Preliminary data collected through 
CDC influenza surveillance indicate that national influenza 
activity peaked during late November-December. The most 
frequently isolated viruses were influenza A (H3N2), and 
approximately 87% of these were similar to the drift variant 
A/Fujian/411/2002. 

laboratory Surveillance 
As of the week ending March 27, the World Health Orga- 

nization (WHO) and National Respiratory and Enteric Virus 
Surveillance System collaborating laboratories had tested (i.e., 
by using viral culture and reverse transcriptase-polymerase 
chain reaction) I 15,222 specimens for influenza viruses, of 
which 24,177 (2 1 .O%) were positive. The percentage of speci- 
mens testing positive for influenza viruses exceeded 10.0% 
during the week ending October 25, 2003, and peaked at 
35.2% during the week ending November 29. During the 
four most recent influenza seasons (1999-00,2000-O 1,200 l- 
02, and 2002-03), the peak percentage of specimens testing 
positive for influenza viruses ranged from 23.9% to 30.9% 
(2) (CDC, unpublished data, 2003). Of the 24,177 influenza 
viruses reported during the 2003-04 season, 23,993 (99.2%) 
were influenza type A, and 184 (0.8%) were influenza type B 
viruses. Of the 6,875 influenza type A viruses that were 
subtyped, 6,873 (99.9%) were influenza A (H3N2) viruses, 
and two (0.1%) were influenza A (H l)t viruses. 

Antigenic Characterization 
CDC antigenically characterized 863 influenza viruses sub- 

mitted by U.S. laboratories since October 1,2003, as follows: 
833 influenza A (H3N2) viruses, three influenza A (Hl) 
viruses, and 27 influenza B viruses. Of the 833 influenza A 
(H3N2) isolates that were characterized, 106 (12.7%) were 
similar antigenically to the vaccine strain A/Panama/2007/99 
(H3N2), and 727 (87.3%) were similar to the drift variant A/ 
Fujian/ 1112002 (H3N2). The hemagglutinin proteins of the 
influenza A (Hl) viruses were similar antigenically to the 
hemagglutinin of the vaccine strain A/New CaIedonia/20/99 

*As ofApril 2, 2004. Reporting is incomplete. 
+ Includes both the A  (H 1 N 1) and A  (H 1 N2) influenza virus subrypes. 


